The response of rabbits and mice to treatment with Escherichia coli endotoxin, as measured by C-reactive protein (CRP) and leukocyte levels, and resistance to Staphylococcus aureus infection was studied to evaluate the significance of these responses and their associations. In both species, there was an initial leukopenia without early recovery of normal lymphocyte levels. This was followed by an increase in polymorphonuclear leukocytes and a return to near the normal range. The CRP level was slightly altered during the stage of decreased resistance and increased throughout the remainder of the period of observation. The resistance level was decreased initially, recovered to normal levels, and continued to increase. The changes in CRP and resistance levels were closely associated. It would appear that this association between CRP and resistance, the antibacterial activity of CRP, and its action on the polysaccharides obtained from bacterial cell walls are evidence for the participation of CRP in nonspecific resistance to infection.
The physiological and immunological responses of experimental animals to endotoxins of gramnegative bacteria have been extensively investigated in recent years. An intriguing characteristic often associated with these lipopolysaccharides is their ability to induce an increased resistance to infection with gram-negative bacteria (15) . This nonspecific enhancement of resistance has been proposed to involve increased levels or activities of a variety of different factors including: properdin (16) , reticuloendothelial system (4), enzymatic activity (17) , and specific antibody (20) .
Patterson and Mora (13) observed that enhanced resistance of chickens to intra-articular infection with Staphylococcus aureus was associated with an increase in serum levels of C-reactive protein (CRP) and that isolated preparations of this protein had antibacterial activity. Treatment of animals with endotoxin can also induce enhanced resistance to infection with this gram-positive organism. In another ' A portion of this work was conducted at the University of Texas Medical Branch, Galveston, where the senior author was a James W. McLaughlin fellow. 2 Present address: Department of Microbiology University of Louisville Medical School, Louisville, Ky. 40208. study (12) it was observed that the resistance of endotoxin-treated mice to infection with this pathogen is associated with changes in levels of serum CRP and that the CRP of this species also has antibacterial properties. In this regard, Ekstedt (6) suggested that vaccine-enhanced resistance to infection with S. aureus may depend, in part, on the stimulation of nonspecific defense mechanisms.
Mulholland and Cluff (10) noted that endotoxin-induced changes in resistance of rabbits to local infection with S. aureus may be closely correlated with the circulating levels of leukocytes in the blood of treated animals. In this study, endotoxin-induced changes in both serum CRP and circulating leukocytes were examined to evaluate further the significance of the association of these host responses with resistance of (14) . The Fig. 1 and 2 .
The total leukocyte count also decreased by the 2-hr period, but remained at this minimum level through the 6-hr period, and, although it rose to control level by the 12-hr period, was again depressed at the time of maximal resistance at the 24-hr period (Fig. 1) . This leukocyte response to endotoxin reflects similar changes in the levels of circulating neutrophils, which is associated with a pronounced lymphopenia persisting throughout the observation period. It is evident from the data presented in Table 1 and Fig. 1 Table 2 ). The negative phase of resistance was apparent at 4 hr, and resistance increased to levels two and three times that of the control by the 12-and 24-hr periods, respectively. The negative phase in resistance was associated with a transient pyrogenic response and a measurable increase in hematocrit, which was still evident at the 12-but not at the 24-hr period. CRP levels, however, showed little response to treatment during the first 4 hr, but, as indicated in Fig. 3 , rose steadily thereafter to levels two and one-half and four and one-half times that of the control by the 12-and 24-hr periods, respectively. The leukocyte response to endotoxin was characterized by an initial leukopenia during the negative phase of resistance, followed by a marked leukocytosis at the 12-hr period during the positive phase, with a return to control level at the period of maximal resistance at the 24-hr period. As noted in the mouse, this leukocyte response was largely a reflection of changes in the level of circulating heterophils, and was accompanied by a definite lymphopenia during (2) . Similar effects were noted in the present study. heterophils in rabbits.
The changes in total leukocyte levels reflected the lymphocyte reduction without early recovery. The heterophile count increased with early recovery of resistance but did not continue to increase as did resistance. The CRP changes were similar in both mice and rabbits and were closely associated with the changes in resistance.
It has been reported that endotoxin is removed from the blood by the liver (5) and interferes with certain of its functions (e.g., tryptophan pyrrolase; reference 3). Inasmuch as CRP is synthesized by the liver (8) , it would appear that CRP levels may be a good index of the effect of endotoxin on the animal.
Although specific functions of CRP have not been proven, sufficient evidence is available to permit drawing logical conclusions concerning its role. CRP is characterized by its reaction with the C-polysaccharide of Diplococcus pneumoniae (19) , which consists of mucopeptide and teichoic acid (7) . This complex is similar to that found in other gram-positive bacteria and might, therefore, provide a common substrate for CRP attack on many infectious organisms. CRP was reported to cause the lysis of S. aureus and other grampositive bacteria (L. T. Patterson 
